CD80 plays a critical role in increased inflammatory responses in HSV-1 infected mouse corneas.
We recently reported that HSV-1 infection suppresses CD80 but not CD86 expression in vitro and in vivo This suppression required the HSV-1 ICP22 gene. We also reported that overexpression of CD80 by HSV-1 exacerbated corneal scarring in BALB/c mice. We now show that this recombinant virus (HSV-CD80) expressed high levels of CD80 both in vitro in cultured rabbit skin cells and in vivo in infected mouse corneas. CD80 protein was detected on the surface of infected cells. Virulence of the recombinant HSV-CD80 virus was similar to that of the parental strain and replication of HSV-CD80 was similar to that of control virus in vitro and in vivo Transcriptome analysis detected 75 known HSV-1 genes in the cornea of mice infected with HSV-CD80 or parental virus on day 4 post infection. Except for significantly higher CD80 expression in HSV-CD80 infected mice, HSV-1 gene expression was similar in corneas from HSV-CD80 infected and parental virus infected mice. The number of CD8+ T cells was higher, and CD4+ T cells lower, in corneas of HSV-CD80 infected mice than mice infected with parental virus. HSV-CD80 infected mice displayed a transient increase in DCs. Transcriptome analysis revealed mild differences in dendritic cell maturation, IL1-signaling pathways, and increased expression of Interferon Induced Protein with Tetratricopeptide Repeats 2 (Ifit2). Together, these results suggest that increased CD80 levels promote increased CD8+ T cells leading to exacerbated eye disease in HSV-1 infected mice.Importance HSV-1 ocular infections are the leading cause of corneal blindness. Eye disease is the result of prolonged immune response to the replicating virus. HSV-1, on the other hand, has evolved several mechanisms to evade clearance by the host immune system. We described a novel mechanism of HSV-1 immune evasion via ICP22 dependent downregulation of the host T cell co-stimulatory molecule CD80. However, the exact role of CD80 in HSV-1 immune pathology is not clear. In this study, we show that eye disease is independent of HSV-1 replication, and that viral expression of CD80 has a detrimental role in corneal scarring, likely by increasing CD8+ T cell recruitment and activation.